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(54) TiUe: LOCATION DEPENDENT WWW SERVICE IN DIGITAL CELLULAR COMMUNICATION NETWORKS 
(57) Abstract 

A mobile station (MS) for a digital cellular communi- 
cation network (GSM) supporting WWW services comprises a 
receiver (4) for broadcast information transmitted from at least 
one base station sub-system (BSS I; BSS 5). a location 
i data filter (6) adapted to select location specific data from the 
xceived broadcast information, and a mobile device interface 
(8) adapted to establish a connection to a mobile device (MD) 
being connected to the mobile station (MS), to receive a request 
for the location specific data from the mobile device (MD) and 
to transfer the location specific data to the mobile device (MD). 
The transfer of location specific data to a server being linked 
to the mobile device via a global data t)earer services network 
allows for the provision of location dependent WWW services 
at the mobile device (MD), 
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Location Dependent 
WWW Service in 
Digital Cellular Coimnuni cation Networks 



FIELD OF THE INVENTION 

The present invention relates to location dependent World Wide. 
Web services that may be provided via a digital cellular 
communication network. 

BACKGROUND OF THE INVENTION 

Digital cellular communication networks, e.g. the pan-European 
mobile' communication *n"¥tw6f k'* GSM ' f oF which" fe'chriical 
specifications have b^en Elaborated 'by * th^' European 
•Telecommunication Standards' Institute "ETSI> allbw dts' users to 
initiate, and receive calls at any geographical 'area within the 
radio, coverage of the home public land mobile network HPLMN^ ' 
operated by. the network' bperator selected,'.by the subscjriber 
and also- within the radio - coverage of partners ..of the netwprjc 
operator providing services within the home-public land mobile 
network HPLMN, i.e. network operators having a roaming 
agreement with the HPLMN-network operator. 

* I I ' - ■ * . fi . ' .1. •■:»-.* • 
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-Basic sub-systems' in -t-He- airGhitectute - of such a dd-gitar • 
"'G'el'i'urar--coitmuniGafeidn -n'etwork' are a base Stati'on sub-system 
BSSr* ''a " network: and ■ -swrtGhirig sub-system -NSS and an operational 
sub-system ^OSS -The '^-basd- "station -'sub-system BSS • 'provide s^'and 
manages - traH^missi'on -^pa-ths -between -mobile -'stations MS" -and the 
network* and -switching -^^^^ -The -network and 
switching .subVsystem' NSS'^ Managed communications -^and 
'connections -to' ^m^ stations' -MS, . : 

cFigv' -8 shows '^components' o£- -th'e digital- cellular- communication 
-network^ being' relatBd to the h-etwdrk and swrtching^ sub-system 
NSS/ the "base station sub-system 'BSS and -the ■ mobile station-: 
MS> Tespectiveiy - ' - . " 3 ; • r- 

To achieve a link between different service areas there is 
provided" a gateway mbbile'-servi^e: switcrhing - 'centre " GMSG that 
serves to ^determine - specif id- idcati^^^ "a "mobile." station MS, 

to "route" cails towards a • mobire^ station MS' -and '- to 'connect * to 
other networks • ' The - gateway; mobile" service switching centre - 
GMSC is connecte'd - to a • f unGtibhal- unit called -home . location : 
register HLR wherein subscriber , information and mobile 
information is - stored .to allow incoming- calls' to be routed to 
thfe mobile station MS. ' - ' - - - . . 

To* route- a- call to -a mobile station MS "the- gateway mobile . . 
service- -switchihg centre GMSC 'iis also connected 'tb a mobile-, 
service • switohing centre MSG through which the mobile - station 
MS • can obtain' a 'serviee. -The- mobile service -switching --centre 
MSG -performs -'the necessary switching functions required fdr : 
mobile stations *MS ■ covered -by this mobile service switching 
centre MSG. Also, the mobile service switching centre MSG 
monitors the' mobility "-of its -mobile -stations ^ MS -and manages- . 
necessary - resources required* to handle • and update "the location 
registratibh resources - " '■- " * ' " : - ' * : : : 
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As shown- -in Fig.. .8 the public . lan<;i mobile network -PLMN: 
comprises: a .plurality of mobile -service :&witeh-iBg .cen MSG 
■and respec'tiye. .^service -areas: '-^a^h eo.ver;i:ng a p^^e determined.;-; 
:number of .bas^ic; c^lls .wh^rei^i - a,,mo.biie station ::MS .rGan- mavi^;,^^^ To 
.this vend, each- .mobile. -^serryie^-switehd^i^ -oentre^^JylSG is.- 
connectjed^ tp a^ visi.tor Ip.catipn -re^gd&ter-iVL^ 
location :regis-ter VLR- is * a, funcitional :ui>it - that jdyijain 
stores mobile station inf orjjmt.iAn,-- ^^s-uch: ^a^^^^^^ 
in case the mobile station is located in the service area 
. c.Qver.ed .by .the.-, visitor /dp^eationi .-regdsiter. V-LI^r.^ When: a roaming 
- mob iler: .station MS -enters ;a .:servi-c-e:. area- a«,5;i;.g^ed t^^^ 
mobil.e/ service , switching -cent^ MSG :^the; mobile service irr- ^- 
switching centre MSG informs the .associated -yisi tor. J^iocaticn*''.. 
register VLR.. 

Further'/, the, b.ase. sta.tjL„o.n" ^ufe-sycstem: BSSv;cprre^^ .-to^ 
physical, equipment proyl^i^r^g. radio- cp^er^ -aboyer- f::,: r 

mentioned ce.lls-.which,: a.r.ec /approximately: hexagonaL^-gepgraphica^^^ 
regions . Ea.ch. base * sta-tipm,sub:-.system- BSS:..Gpnt.a^ equipjrient ' ' 
required ■ to communicate^ with-^/the^^^ mobile .station.. MS ^. •.• • 

As . shown in Fig-,. .9, : ther^:.are three types-^of,; Ipglcal • cha.nnels 
in the digital cellular communication network: ;traf fie- channel 
TCH, control .channel CCH, and cell broadcast channel GBCH. The 
traf f.ic -channel • TCH .is us.ed; to, transmit user information-^ Like 
speech. '.or dat^.. The -control channel GCH._is used- to transmit- 
tcontrol . aind . signalling information. Finally^^ .-the ^ cell . ; ^ 
broadcast ./Channel GBCH .is.- used, to bro.adcast --user information 
from a :Mobile Services ..Switching Gentre.MSC to • the- Mobile- - 
Sta.t.lQ,n. .:MS listening ..in . a qiyjen basic cell/basic service- a^ea. 

In :parti.cular /„ '-.esch ..control ..channel GGH .Gonsists .-.of a . , • , . 
•.dedicated: rcohtrol channel -.ipCGH. used,; • g . :.f or - service.-, r^ieq^est 
or subscriber authentication, a common ■• control., channel -CCCH 
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used for pagi-ng ari'd access - as" well - as -a -broadcast- ch^ 
The broadcast channel BCH subdivides into 'a frequency control 
.channel FCCH used to transmit frequency correction data, a 
synchronization cdhtro-I ■channel* SCH -including the * TDMA - frame 
number ^nd; the- base stdtibn identity code BSIG required^ when 
meas-urihg -signal strerigth - 'arid -fana^^^ broadcast control 

channel -BCCH/ * ■ . . / - 



Using this architecture for a digital cellular communication 
- network, there- may- be prbvided- dif-ferent coinmuriication ^- 
' capabilities to sbbscfibers-V-'The basic communication '^services 
provided in* the' GSM digitaT cellular- commJuhication: network'- are 
divided- Into three -main groups bearer services ,—teleservices, 
and supplementary- "services . • • • \ ■ ' . 

Contrary to* digital celluiar cb'mmuhication- he'tworks designed 
for mobile communication " the'"- World Wide WebV' WWW, was '—- - 
initially designed ' as mechkni^m*- tor doeiimeht- "distribution, • ^and 
now is rapidly becoming the standard infrastructure for - 
diverse interactive applications. The ubiquity of the 
hypertext metaphor and" browser ^ technology ma-ke - WWW " 
applications "attractive for-a va^i^ty" of business'- uses,-* * - 

The WWW is based- on* a hypertext model - where docximents caired 
Web sites 'or, equivalently; Web pages * cohtal-n a" plurality- of 
different 'information, -e.g. graphics'; - animation " or ' music .—T^he 
protocol underlying " the WWW- is" the hypertext transmission - * 
protocol/ -This protocol-is -designed- to-* support- interactive- WWW 
application^; where, e-.-'g/, 'a WWW -server responds to- a request 
sent across • a 'network "by d WWW- application" or - WWW- -client*." • ^ 

Within location dependent WWW services the geographical 
-location ^6f a ''user '--rxinning a WWW -application is conveyed -from 
a mobile device/' e . g.-,^ '-'a' laptop,^' to the -relevant WWW'serWr: 
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before requested - location dependent -information .«can >be ■ 
delivered. by the WWW server... ^ - - . . • : : 

In many instances the .user :must -manually provide.^ 
geographical location,- e.g. -/-.by connecting .xthe.-mobil::e ..^ 
computing device to an ISDN-^socket . .Of < .course, ihis is very . . 
unwieldy, in particular when the user forgets to- update - the. 
location or does not know how to specify the location.. 

Therefore,: to- make g-eographica-l -location inf orma^tion available 
..for -appldcat ions .-running on a. -mobile device, satellite-based 
.GES- systems have; been proposed.. Here- links- -to. mobile, devices 
are . established via so- called. -PCMCIA inter.f^ces .(Personal. ...-Oi 
Computer Memory Card International- iS^-ssociatlon) . working. w,it^ a 
hardware/software interface definition for portable computers. 
.However, this, approach- requires a<iditipnal . GPS . receivers . to. 
overcome- .ther problem that itiost; networks - do . not proyide . . . _ 
location, speci-fic: inf orma-tion; whiph . is . n ^9^^.: :. - . . • .--^^^ 

effective:.. - - .-5. • ■•..if-.. - 

Toother method: for the exact geometrical posit of mobile 

stations is-, proposed-, in EP;;rATO 320. 91^3 . ^ The ^obile station,. 

receives signals from at least three fixed stations of known 
^location and. the location .of the .itipbile ^ station ,^is then-^ 

.calculated on the-basis of these signals.--It 3. s essential, that 
.all base -station sub-systems :are in precisely .the same^.glock 

time.. Tive mobile station information must.be compiled .to , . 
•indicate propagation, delay-in ^receipt of timing reference . 
•signals from the base stationxsub-systems and Ithen.be . • . . ^ 

transmitted, thereto. /Overall the method is compl,ex .^and - - . 

requires additional hardware and communication overhead. 

:.Thus, currently the -determination of the - gepgraphical .position 
ofr::-.a: mobii-e station in a digital cellular communication . . 
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network- with. lo.w-.6.y.e.rhead- and being simpler to: implement: is. not 
possible.: -.' • . - ... .. ._ , .... .. .. 

Also, services in a digital cellular communication network 
offering, location.- dependent information,, e.g. ."weather forecast 
or i-route .-traffic: information,"etCi, do . not .exist . . :. . 



SUMMARY OE-:T.HE ..II'iyENTION 



In view of the above, one object of the. invention is 'to . .i :■: 
provide location dependent services in digital cellular 
communication networks .with low: overhead ; in .equipment and:. 
" communication:. . -.■•:• . ■:. ■■ - 

Another object of -the- ihventdon is to.. .enable lo.cation . 
dependent :s.ervices through. ,ef fee tive- integration, of int.er:ne-t, 
access in digital cellular communication:" systems..-, r . - -. -. : • -: 

According, to one ^asp•ect•: of . .the. invention, ' a mobl 1 er •station-.. . -. 
comprises -a: receiver : for- broadcast/ information: transmitt.fi:d -". 
:from;. e.g:..;- a.;pluxallty, of- base •. station- subrsystems • lying • 
adjacent, to.: th.e: mobile-, station; A: location data- .filter r.seleQts 
location specific data from the.-.received broadcast information 
that : is ..rec'eived." via the -plurality r of .base . station .sub-_ :. s -. 
■ systems... In addition, : the.imobile . station, establishes, a: r:: : ■- - •; 
connection -to -a mobile device .roaming together jwith- the: mobile 
stationrto- receive a- request for the location ; specif ic-- data- - 
from the: mobile ,device/and:.- to transfer, the ..location specific:- 
data.-to the: mobile.. device. . . •- .- - • .. 

one • advantage of : the ^inventive mobil-« station _is. that-cell:. . ..-= 
identities are made available to -an-. attached -.mobile, device ..so 
that within the digital cellular communication network the 
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current' .location- o:f - the mobile s.tation within the: area of : a« 
few base station sub-systems may easily be provided to the ' *: 
relevant application software running on the mobile device. 

It: is important . to. note . that : according-. to\ the /.invention' the 
geographical location :of . a .mobile • statloh-ris not - necessarily 
determined exactly, but within a precision of a few cells, 
e.g./ at worst .+/- 30 km. This allows for a significant 
reduction of the overhead, since no extra': communication, is' 
initiated to determine a mobile station's geographical 
location. Also, the smaller the- cell sizes in a specific area 
the better the .precision'. \' • r . f . r " . 



The .^slightly reduced 'precision- -achievable with the. inventive: 
approach is sufficient enough for practical locatron .dep.endent^ 
WWW services, e.g., weather forecast or route traffic 
information or Inf ormaiion :on lizhe: nearest^ taxi company, and::., 
therefore allo.ws.' to- .avoid? ovex- engine e ran g :of.. -.re sources, b.e.yond 
realistic requirements:..:.':, ; . .1.; • - ^-^^ 

Another "sfspect of the. invention, .relates: to.. .the- integration:. of 
inte-rn^t access into"idigital^.ceilular:* communication networks:- 
for Xhe. implementation': of . paeket^-swltchedl.or:. cir.cuitr switcheli 
•data-' -bearer :service system! that:: comprises ' as : first component;- a 
'digital- cellular .communication: network with at le.ast one: 
network*' and switching' subrsystem .adapted .to trans.f er .brpadcagt 
information to at least, .onevbase istation subr sys tern., therein.- : A 
mobile station roams in the digital* Gel-lular:.:communication . 
network and » receives broadcast , information f rom.,^the . at least-, 
one rba'se station- subrsystem...- Further,- -a^mobile.- device-: is •:. r 
connected to the mobile station via a^mobile device: interface . 
The second component corresponds to a packet data network, 
e . gi"..' internet .: or ..X .25,: connecting .a ::WWW^.servet -.to : "the. ..digital 
cellular , communication inetvo.rk,. , : - .? v . :• ; .: -:• I 
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As wfth the = previous aspect " Of the invefttion- the -mobile- - • • - 
'station ■comprises a location data- filter'adapted to transfer 
locatibn specific- --data -extracted -from the broadcast • " :■ 
information to the mobile-device on -fequest o'f the mobile • 
device. The mobile device is adapted to request a location 
dependent WWW -service - from the -WWW- -server on 'the basis of 
location specific data. In additiohv • th6 -WWW- server comprises 
a -Web site generator to •genexate "a location dependent WWW site 
according to- the request received which is then fetrahsmitted 
to the -mobile --devi-ce. ■• - ' ■ • - •' • . - ■. • . • - - .„. . 

Combining the WWW service with digital cellular communication 
network where" information' about' the geographical -aocatiori of^ 
the mobile station' i=s avai-labie- of f ers" new serVice • • • '-• "•• 
■possibili-ties/ e.g;-, location specif ic" Web 'sites ^na^ o'f f ef 
weather- -forecast 'or rbute tr.affic in"f o'rmation- depending -on 'the 
geographic locat-ioh- of - 'the mobile-' station-.- •-" - ■- ■ 

Further, the location dependent services may -'a-lsd- be combined 
with known- methods for determining the exact geographical 
position of a mobile station in case an increased precision is 
required for specific applications 'vihiie a- approximation^ 'of- " 
the geographical location for others. 

Still further, the location dependent WWW 'services are' only' 
one possible: application- of ^the invention. • Other applications 
aside the internet and/or WWW are easy to imigine on the- basis 
of the invention, e.g., monitoring, modification, and other 
operational management,- administra'tidns arid maintenance - r ^ 
features such -as logging, performance data collection, error 
reporting, on-riri'e administration,' data -update' "and ' software 
upgrades of services running on mobile devices. 

Further, according to the invention' -the mobi-le'^ Station 
provides the information for determining its geographical 
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location,, also, in^idle. mode Opposed, to. existing -.solutions ^ . ^- . 
according to . the . invention mobile. station .location .information 
is not provided. to the digital .cellular qommunication .network. 
This -is important ,fpr privacy-.re^so^s ^ ^. : - , — •. v 

Finally, the invention, does not - require ^hardware ; changes . , 
-.According . to the-, first .aspect,- no new comiriunicatipn is. ... 
introduce-d. .In addition, according -to the. .s.eco,nd^..asp.ec.t .bei 
related to^the .data bearer. ser,vice a network,, ..only a siagle new 
signalling message is added to the cell b.r.padcast channel. CECH 
thus requiring only minimal communication overhead. 

Overall,- the invention makes, the use of i .GP5 obsolete and,. . 
enables digital cellular communication. netw.oxk. operatoxs to^^ 
exploit, e.g., .GSM features- that PSDN or I S-DN. operators, cannot 
offer.. Therefore, it- -is -advantageous, for. a di.gital cellular:^, 
communication network . operator; .to-. o/..f er, new lo.cation-. depencJ^ent 
internet services to siibscribers by combining the digital 
cellular environment with, -the -internet. . ^...^ 



BRIEF .DESCRIPTION. OF FIGURE?..^ . 



Exemplifying embodiments - of the .. invention ; will now -be • - . . : 
described .in more -detail with refer.ence to the .. accompaiiyin.g. .. . 
drawings, - in, which: - ^ r-, ■ ^ . j r. *^ 

Fig. 1,. .-shows .intra- .and .inter-PLMN backb.one networJcs .as 
basis ;for the integration of .WWW services, .into .a. 
^ . . . digital cellular communication .network;. . . . . ^ 

Fig. 2 shows an overview on the global packet radio service 
- GPRS architecture;. . . - ; 
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Fig..-- ..J ■ shows a schematic^ 'daagfam iirusferati'rig-the * • • 

. ■ - * estima['tioh --or "a- mobile station ' geographical location 
according to the invention; ' ' • ' - - 

Fig. A ' shows a schema-tic diagram ^of a mobile station- - 
- • • " according- to the invention; • ' . • . : - ' : - 



Fig.- 5 • • shows the transmis-sibh -of' "geographrcal locataoh : 
information: in a GPRS -system- according' to -the 
* ihyehtion;" •. " • • : ^ : _ : ... v : . v. : " 

Fig. 6 . shows a schematic diagiram of • a- WWW-. -sefv^r^ according 
to the invention; 

Fig. 7 • shows 'a ^modified ' transmission of geographical* - 
location inf oarmaitfoh iln ' a - GPRS ^ system- accordi-ng to 
tKe -invention;/' ' • ^ - . ' y/r : .- ; . , 

Fig. 8 shows -a basic -structure underlying a • di-gital - " : 

cellular communication network • according to ' the '-GSM 
standard; 

Fig. -9- ^ shows-- the transaction 'channel hierarchy- for a- 

digital cellular commuriicatioh -network according- to 
• • - the GSM standard. - ^ " ^ r . . - ... - • 



DESCRIPTION OF PREFERRED EMBODIMENTS 



Fig. 1 gives'" -an overview^' on the logical -architecture b'f the * 
general packet radio'- "service -GPRS -as specif ied^ih the- ETS-I-:GSM 
03. 60 specification. Here, for the implementation of the' 
general packet radio service GPRS there are provided two kinds 
of GPRS backbone networks. The first is an intra-PLMN backbone- 
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network .and the second is an inter-PLMN bac-kbo.ne: riietwork 
Furtiher,, a GPRS support node .GSN cont^ains f-uhGtionality 
required to support GPRS. , ..r^.:' . • 

In one- PLMN there may be >more than.; -one. GSN node-, ,.The GPR.S^ ; 
gateway support node GGSN- i-s-.the node which- is. accessed by the 
packet data network due to evaluation of a packet data 
protocol: address PDP..that- contains routing information f or* / 
attached GPRS users, e.g-.r in internet protocol- IP or X.25. 
This routing information is used to tunnel packet data units 
Pt)Us to mobile stations current point of attachment, i.e. the 
;seryi'ngv GPRS supporting- node • . . ^ . . :. : 

The GGSN support node may request location information from 
the home location register- HLR via the optional Gc interface 
shown in Fig. 2i The. GGSN; support node ^is the first point of a 
packet data network interconnection where .a digital cellular 
communication network GSM supports global packet radio 
services. GPRS To -this, end the -Gi interfa^qe is,- supported by^., 
the GGSN -support, node ' - . \ : .r .r' • " ■ 

The intra-PLMN backbone network is ■ the internet provider IP 
network interconnecting -GSN support nodes .-within^ the same 
public, land mobile network • PIMN.^ •Furthery.^ -the inter-- PLMN 
backbone network is the IP network interconnecting GSN support 
nodes and intra-PLMN backbone networks in different public 
land mobile networks PLMN. 



Every intra-PLMN backbone network is "a private IP network 
intended for GPRS data and GPRS signalling only. A private IP 
network is. an IP .-network to which some access control _ - 
mechanism -is .supplied in order: -tp.-achieve^ a ^required leyel^of 
security;-.; - . r. r. ^ ' : / - : : I .\ r l' ' 
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As -shown- in Fig": 1-, two*: intra- PLMN backbone -networks ^^are 
cohhe'ctea via-" the- Gp- interface using border . gateways - BG- and - a: 
inter-PEiMN: backbone network'! The inter-PLMN backbone -network 
is selected by- a- roaming agi-eement'^ that -includes- the BG . 
security functionality.- The border gateway BG is '^fldt de'fined 
within the^^Gope of general packet " radio ^service GPRS . The- 
intef-PLMN backbone can hie a" packet -data -network/ -e . g.-, - the 
-public- interhet or' a-'leased- line. ' ^ : . ^: " r. - : - ^ 

As shown in Fig. ^Z;" th^ servirig^'GPRS -support -node- -SGSN Irs^ :the 
■node that is "serving the --mobile • statl^oh -MSv*- -i . e-:-s'uppoxt^^ 
the Gb interface. At global packet service- radio' GPRS -attach, 
the serving GPRS support node SGSN establishes a mobility 
management context containing 'information pertai-hing= to/ e.:g., 
mobility -and -security for- -the -mobile s"tation. At -PDP context, 
activation, the -serving GPRS - support' -hode SGSN establishes-; -a' 
PDP context to be used for routing purposes inside the GPRS 
public land-'mobire network^ -PLMN,:^*:with' the gate-way GPRS support 
node "GGSN that the GPRS* -subs crrb^r ^us'ers . - : - * : :. ■ . / . 

The serving GPRS' supf5ort: node and - the gateway - GPRS-^. ^ 

support node •functioriaTitie^s may Se^ combined in : th'e - same^ 
physical' node" or they may reside- ^i'n differen't physical: nodes:. 
The serving ■ GPRS- support node aiid 'the ''gateway . GPRS-:: support r: 
node may contain IP routing information and they- may , : • • . 
interconnect with IP routers. In case serving SGSN and gateway 
GGSN s-iipport nodes are in . different publi<t: land-m'dbile. > .:. : /: 
netwo'r.ks^ PLMN' they- are i-hterconnected^ via th^ :Gp interface; .-. 
The Gp*' inter-face provideis*' the -f linctioriality . of the'Gn-^ / ' . 
interface plus security functionality required for inter^PLl^ 
communication. This security functionality is based on mutual 
agreements between: opera tors.- ' • >' . - \ " 

The 'serving GPRS* support^- node • SGSN 'may receive paging •irequests 
from the- mobile servic^ sv/itehing" Gefitre:-MSG :an:d thd. visitors 
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location .register .:.yLR. via 'the Gs . interface.. Further the- home 
. location -register :HLR . contain, global package . radio service ^. 
GPRS .-subscription data-and rputingv. informatipin:.: Thg:-<home.;. \.: . 
locati.Qn ^register . HLR ;is - accessible f rpm; the.-: se-pving- GPRS - • 
supp.o.rt node :SGSN via-the Gr:: inter facev r For;-: rgaming 
stations MS the-hpme location:_register^-. HLR. may- -1 a 
different -public -Land ..mob il.e -network PLMN, as :::the:;cu.r^^ 
serving GPRS support node SGSNi .; The:-,SMS-GMSC and:; SMStlWMSG^ are 
connected to the serving GPRS support node SGSN via the Gd 
.'interface -^o en-ab-le .^nobile -;§tafeions,-MSr:Using . glq^ packet-. :^ 
radi:Q sieryice.s, .GPRS • to. jsend- and j: receive short .-messages -SMS ,,yia 
GPBS- ..r.*adio. "cha^nnels^r ^ - -.--j, r ' * .-••jrr: . - . • /; : 



, .The global, paqket- radio- servi:ce -GPRS d:0^g;ical. - a y±y 
according* to .Fig... 1 and 2: .may.-be. -i>sed 'rto :P;r^ 

dependent.- WWW servioes therein vas; p^atii-ned: -^in - the .f ql lowing .. . 
".. r : -■ • , . :. • ■ . : :.*„:•,:: ^ v *. ^ ' . ..." " y ■ .* . " * • J£ 

' As: shown, in Fig>; 3> ift an^ :area{iwith :Oo:^e:rag.e of r-a 'di:gital 
cellular communication: iii^jtwo^ag^- • GS^^^ station MS,,-:.. 

. receives location specific information of a cell broadcast - 
channel* CBCH, . a broadcast^ cpri.trro.i .channe^^^^^ -or ra^ base . - - 

station-: identi.ty jpo.des- BSIC^ f^^^om at- -lea-styp^ne ^base -stat-ip 
sub-system: BSS . Thusv tix^ mobii-lei, station :MS/ a;lways^:-ha:s• -ex-act . 
information- about ' its- own: <:urr en-it location^ within -the GSM 
service area.- . •. - . . . , : : :\ - - r z. • .• 

Further-,, a, . mobile . statipj^ MS- usually; receives the- location . .v. 
specif ic - informatipn.: not, on-ly: from: the base station-^ s,ub-sys.tem 
BBS 1 wherein; it is - roaming, : but • also.-, from adj aCien-t- base:, f; 
station; sub-systems BSS 2 to BSS- 5^^ . . / 

The location specific information- is; expijianged.' with-^ ^^a 
device MD that uses this information to either estimate the 
geographical location ;of the.mpbil^/- station* MS or ^toj, transf er 
the.- location specif ic:. information via SGSN suppor-.t: node , ;the; 
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intra-PLMN backbone -and. the gateway: GPRS 'support, node. =GGSN to 
a WWW server that, may then' estimates the; required geographical 
. locatidn. . . , • .. .. -... l ■ ■ : ■• -. 

Th6. WWW server is, - e . g.. , installed in.- the" packet data network, 
e . g." -the -internet- or . a . LAN network . . However , r the number o.f=..WWW 
servers is -ndf restricted -.to.", one, but . several WWW. servers, may 
contribute to the provision of location dependent- WWW .• 
services. These WWW servers can be arranged in a LAN they may 
reside -at . di-fferenfe • locations - • • • .: ., .. ; 

As'Shbwn inFig. 3, "amobile station MS is' roaming:, in. a cell 1 
and directly "receives •broadcast ^information-.from .a-- base" 
station sub-system. BSSl . "In addition,. .:a.. mobile . station^rMS Jalso 
receives corresponding broadcast .-information '.from, adjacent.' 
cells 2 to -S -via related -base stati-c3fi ^isub-rsystems 3532 -to ; 
BSS'S.- A link R betwe'eh- : the mobile ^s^tation MS . and a .mobile ; -.• 
device MD "such- as a- • l-aptop • is -achieved via ,a Jttobile rdevice^ 
interface, e.g-.' a 'PCMCIA -data- catd 2: :design-ed nf or such -; 
purposes..- Specif id- examples 'df siuch- PCMCIA -da.ta. cards are •. 
DC12, DC23, DC33. 

As shown" in Fig. 4, the mobile" sta-tioh' MS; comprises 'a receiver 
4 to receive- brbadcas't* information transmittedt via the : " 
plurality- of- base station ^sub-systems BSSl", ..:.../■ ;BSS5 adjacent 
to the mobile station" MS . - -In -addi-tion, there fis "iprovided .a -. 
location- da-t-a- filter 6 adapted t-o' seliect -data .""specific -to.- the 
location of the "mobile station MS from .-the received brQadcast 
information-.. ' A mobile': device interface ^S--. establishes, a • : -. - 
connection-, to the" mobil-e-- device MD roaming toge.ther with-^ the. 
mobile statioh MS V" The mobile^ -device ifiterface- -8- serves^ to .■ • 
receive a request for location- specific data.. from the- mobile 
device MD and to transfer the location specific data to the. 
mobile de-vice MD. 
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.According to- one. 'eiT±)odiment, the location-^ data:: filter 6 -.is r\ 
adapted to select cel.l identifications -transferred 'via the :: 
broadcast control channel BCCH and received also for.-the--. ■ 
adjacent cells. Thus, location specific data is only selected 
within the luobil.e , station .and: no-- further • processing of this/: 

'data takes place . • Another, option.. is.'.to.. select • base ^ station . 

- identity codes BSIG received-., via: the-, synchronizatiQn control 
channel" SGH. • . • : " • ' " : : .:: 

According to another embodiment>v the. mobile. -.station MS 
comprises a calculation unit 10 • In this case, the location 
data filter 6. :should identify a longitude .loi .and a latitude 
lai for- each .adjacent cell The -calculation unit -IG may- th^rji 
estiraate. the -.'geographical -location .of the mctb.ile -station .in:: 
view of '.given .longitudes ' and : latitudes 'i'Qi.>:-:lai;. '-The -longitu^ie 
is estimated ..as -;the .posirtion rwher.e .-the .motoi-le -s.ta:tion MS. ha^s 
the -same -distance' to. :t:he: .^ceLl ityirig furthest, -^ea-si^./aii'd . furthes 
west. Accordingly, the platitude lai; .of -the,, mobile., -station hs 
estimated -.-as the .fpositi-oni. tha* has : tb'^: 'same ^dist.ance -to the^.^ 
cell 'being, .-furthest north ':a::nd the icelj.- .being furthest south-. 

One example for such an estimation process is illustrated in 
Fig. -a. Assuming- that th:je- .lat=it ud.es of- eel l..s 1 . to .-5 ar.e-; . 1> 5 - 
2.5r 1, 2, .-3., respe,ctiv.ely,- and that' the- .cprrespondi^ • -- 
.longitudes are. 2 , 2v, -.1; 1> - :re:Sp.ectivelyv the- estiniated-;. ^ 
longitude and latitude for the.* mobile: station ■ is.. 2- -arid 1 4 , • ; 
: respectively:.: Contrary tD th:^- latitude ,1.5., and. the^ longitude^ 2 
-of- cell-.i where: the.- mobile station MS: is. rpaming> itbe- : . : 
estimated latitude- and ^lortgitude 1-a.e. and. l.pe therefore i.s/-:-: 
slightly moved to the. left and..« upwards , respectively./ : since ^ 
the. mobile station: MS also,, .receives location; dnf p.rmation" f rom 
cells, lying in.: these; direct ipns . . . • :. • * • / :* r i\ y r . . - 

Of course any generalized approach may be us ed.^ to .derive- an- • 
estimated geographical location for the mobile station MS from 
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the location information available through the digital 
cellular • communication network. One' further 'example' would*' be, 
to- assign -different' weigh-t factors -to-the "different latitude 
and- longitude'; respectively"; ' " • " ' - ' v-':: - * . - - - . 

- The overall ''provision 'Of location ' dependent -WWW 'services -in a 
digital dellular- communication network is -illustrated in Fig. 

5 and 7 ■. ' • ■ ■ • - - - ' ^ .J^ ' . - • • ■ . . ^ . .* : -; 

The -serving -^and- gatdway -GPRS -support nodes' 'GPSN and 'GGSN-- " 
transfer "cell 'iDs '-IDi, ID2, IDS' or base- station -ident'ity 

codes BSCIl,' . BSCI5 re'c'eived by the mobile station- -M'S Via 
the base station 'sub-stations ^BSSl, /. .> -BSSSy- respectively, 
to a WWW Server installed in -the packet data network. - 

As- shown in- Fig/ 5, 'cell- IDs or-^ bas'e station i-dentity-" codes' 
BSCIly BSCi-5 received -and'- Selected by the indbale station 

MS are transf erred as ^location'* data ' tb ; th^e' mobile" device -on-, 
request therefrom". - A WWW' -applicaLtyLoiV- running on-' the • mobile - ' 
device MD includes all" cell- IDs'^ or base - station identity' codes 
BSCIl, BSCI5" into- -an apprbprikte - request wrltteh in- ' 

hypertext transmission protocol H^Tf>'; - ' , • . . 

This' HTTP'- request'- is- then' transferred- to-a-WWW -server in -the 
packet data network, e.g. the Internet or "Xv 25-; ' via the' • 
corresponding serving GPRS support node SGSN and gateway GPRS 
support node GGSN without- any d^ta -exchange ■ in- the digital ' 
cellular- communication" network'. Since' no mobile station- " ^' 
location information is- provided to " the' digita:! cellular - ■: 
communication network this' allbws "^f or significantly improved 
privacy ' for- the^-location -dependent • WWW-sefvices • According to 
an- alternative^ ^ppfoach> - this -request •'for 'geographical- "* • 
information and the initializatibii- of • location "dependent^ WWW 
services could also be carried out by the mobile station MS 
itself, in case a WWW application is installed therein. 
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..The - structure , of - the . WWW . server- is - shown-- in - Fig,- 6 . • The WWW 
server comprises - a web site • generator 1 4 - that , generates .web 
sites to be retransmitted to .the mobile deyice.MD-on reception 
of the HTTP request received therefrom. In addition, there is 
provided -a storage- unit J 6 - storing elements to construct _ such 
,a/web site and being used on demand. • To convert the cell-IDs 
of cells adjacent to the mobile station MS and the mobll^ . . 
device MD, respectively, there is also provided a mapping 
.table 18 to, transfer -the cell -,identdf ica^tions .cell. .ID :Qr .base 
-station iden-tity. codes. BSIC into geometric . positions. _o.f. .the 
-respecti-ve, base- station, sub-systems BSSl,- . . . , BSS5 -rso .as .to 
estimate the geometrical location -of the -itiobiie .station M§.^,.and 
the mobile device MD.- - : -.v: • *: 

Therefore," according to the embodiment. -shown ..in- Fig. 5, .th^e- 
actual estimation of the- ge:Ometr.ical location necessary tp- ; 
provide- location: dependent- WWW seryaces as jpp.rrSed, out. witliin 
the. WWW.- server . After, the .e^.timation ;Of the .geometrical 
* Ipcatipn.. a - location sensitive, web^. site., • .e..g.. weather .forecast 
information or location :^map. information.,-, may be 
retransf erred to the mobile* device MD. - Here, .the. precision for 
the geometrical location is +/- 30 km at the worst. The 
smaller, the cell- size -in. a.; sp.ecif ic- area, the- better- this . 
worse, case precision- „•••'.', * : * - i . • ••' " - • 

The.' mapping - table : 18 . comprises a . correspondence between, cell 
IDs or base- station- identity codes.. BSCI and.^ exact . geographical 
positions in terms -of ...latitude and longitude of-.. respective, 
ce-llsvand base station sub-systems. Therefpre,. once, the .cell 
;IDs.orbase station . identity, codes BSCI are ^available within 
the WWW ■.-server, ^the geometrical location of ..t^^e . mobile, s.tation 
MS" :is_Galculat^d ;;as. outlined -above ^ . - . ^ . : - ; 
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Fig/ 7 shows' the" provision if location ''depe'hden't WWW services 
* in case the 'mobile' station MS * also * comprises "the calculation 
unit 10, Her'e/ th^ latitude lai and the longitude loi of 'each 
cell are transferred via .the base station sub-systems BSSl to 
BSS5 to the mobile station MS via the cell broadcast channel 
"'CBCH. On request of' the ihobile' device' MD an estimation df the 
geographical location is carried in the* mobile statiori MS'. 
Therefore, only a" single estima'ted ' latitude- la e and a" singre 
estimated longitude loe a'ire transferred as location data to' 
the mobile device 'MDl' *^ * " * v: ; 

This einbodiment is moire " cbmp lex a's 'it requires that 'the^ ' 
latitude lai and the longitude loi of each celi' is s'tbired in 
the network and switching sub-system NSS and that this 
information is inserted in the cell broadcast channel CBCH. In 
case the estimation of the" gedgraphical Ibcatibn of - the' mobile 
station MS is done in the mobile' ' station' MS itself acbordin 
to the algorithms 'outlined ■ above/ the' WWW application- 'running 
on the mobile devide MD can diirectly request " thfe ' (estimated ^ ' 
latitude 1-ae and the estimated longitude loe 'via the mobile 
device interface 8 so that no special requirements, i.e. the 
mapping table 18, are imposed" on ' tile 'r^ceivirig WWW' serve'r ; 'Any 
"WWW server of fering " loca'tion ■"'sehsltiV^ ' Vjeb ' sit^s based " * 

latitude' and Ibngitude of the requesting 'www application can - 
therefore" be used. ' ' * '--^ . 



The major a'dvahtage 'of "this alternative is *tha"t "it: *does "'ndt 
require that the mobile station MS reports any data back^to^' 
the digital .cellular communication network for determining its 
geographical location . This issue is very important iA 'casfe 
privacy concern's are cruci'ar." 'Up till now this' is hot ' 
considered and supportedl' by khowri solutions. ' ' * • 

When www application requests are procWssed irid'epend^ntly 'in 
time sequential manner the WWW model works well"*.' the "other 
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handy , complex services .may require the. . maintenance of state- 
and_control--f low information .at the WWX ser.ver. across, multiple 
WWW applications, and. this violates ..the assumption of . ... 
independence. . 

Complex w.eb servip.es require multiple^,^ sequential, and r.ela.ted. 
interactions to occur over exj:end.ed p.eriods ^o.f . time , , As part 
of such a WWW application ■ the user ma.y wish to , suspend, a^. . 
session and .resume, it later/., or the WWW. s.erver^may transfer 
the control of the session to another WWW. , application. .... 
According to the invention, all information about session 

progress is .maintained on the .WWW. server, so that it . i.s .„ 

possible to implement., recovery, me.chanisms, that . support . 
extended WWW applicati,ons.. ...... . : _ . • " 



According, to the invention,,, the . handling of such complex ,vye.b 
services • i.s . achieved through,, a, session handler 20 wh^erein^^-a ^ 
sequence, of .interactions , being, related to a plurality of 
lo.catipn dependerxt WWW., services- is represented as single . 
session with a .state flow, graph • . . i , - 

When a. .session, sends . put . a.. document .via the Web ^site^ generator 
14 execution is suspended .and_ the state is. stored pn^a disk or 
in. a ..data base. When . a response is receive.d,. execution resumes 
from the point of suspension, with the automatic state 
restored. The session continues until another WWW service is 
invgkeql, sending another ..location . dep.enden.t .web s.ite to. thp 
user, ... , . . , . ^ . , , 

In case of multiple .WWW se.rviqes, web. sites, are. written such 
that their content is. .dynamically customized according, to. the 
respective HTTP request so that dif f erent_Web sites., are. sent, 
out by the web site generator 14 depending on the geographical 
position. pf the invoking, mplid.l.e dqv.ice MD .and mobile stpitipn 
^MS,, respectively... 
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Separating the service logic from" the web' sitW generator 1'4' 
allows for an effective implementation of the WWW iserver'." In 
particular,- the control and' information" flow of" all 
interaction 'being rela:ted to ' one ot moire WWW" application Is 
handled in a central location, i.e. the session handler 20.* 
This enables dynamic tracing and visualization of service 
behaviour- and' usage" patterns . " " ' ^ " ' - ' • ' 

Overall, a scenerio' for the 'pirovisidn of loc^itiori "dependent ' 
services may, e;g:," be that"a subscriber h'avingr' its horde * ' 
location register ' HL^ in"a public'^ietnd mobile ^network 'PLMN ^ A 
and moves on td another public land mobile network " PLMN B, as 
shown in Fig. 1 . Here, "the "subscriber needs infbrihatibn, 'e.g., 
'on traffic jams 'when ' roaming with a c^'r: Also, when the ' 
subscriber- arrives at the 'final ' destih^tion 'within the public 
land mobile "ne'twork PLMN fi, he"" maTy ne'e'd "actual information on 
cultural events'. ' ' ' ^ 

As shown in Fig. 1, the subscriber is initially connected to 
the intra-PLMN backbone ,via one of the serving GPRS support 
nodes SGSN. As outlined above, this intra-PLMN backbone is 
linked via the gateway GPRS support node to the. packet data 
network so that a link is achieved to one of the WWW servers 
installed therein. This link is used to provide, e.g., the 
route information or the information on traffic jams that the 
subscriber needs for avoiding any delay when travelling 
towards the final destination. 

Here, the subscriber finally traverses from public land mobile 
network PLMN A to public land mobile network PLMN B. At this 
point, a handover takes place both in view of the standard 
handover in a digital cellular communication network and the 
exchange' of location data with respect to location dependent 
WWW services outlined with respe'ct to Figs. 5 and 7. The 

I 
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entries in the visitor location register VLR of both public 

land mobile, networks PLMN A and B. are adapted and the :. ^ 

subscriber .is . assigned to. a mobile., service switching centr-e. 
MSG within, the. public land mobile rietRork. B so as to provide 
data to,, the subscriber, also within the. publi.c land, mob i.le,. . 
network B . _ _ . , . . , .... 



• Further, with respect to the WWW. services the . s^ervice handover 
is executed via the border gateways BG linked to the inter- 
P^LMN. backbone and. intra-PLMN.- backbone,. . respectively. Once . this 
service handover is carried. out the .subscriber i.s now linked 
via the serving GPRS support .node ^nd . gateway .GPRS . support 
node in public .land mobile ..network B to the packet data.^ ..^ ^• 
network. Thus, route ...information or .information of .traffic... 
jams may now be provided yi^. ..this modified link. .Further ,;. once 
the subs.c.ri.ber has reached .the final ..destination he .may. .also 
requesX .any further us.eful ..location dependent ..information/^, 
e.g., information on social or cultural events... . ' . . 
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Abbreviations : 



BCCH 
BTS 
CBCH 
DAN 
GPRS . 
GPS 
GSN- 
•HTML' 
HTTP 
IP 

isp" ■* • 

MS - ' 
PCMCIA 

LAN 
TCH 
WWW- 



Broadcast Control Channel 
Base Transceiver Station 
Cell Broadcast Channel 
Direct-IP-Access Node 
Global Packet Radio Service 
Global Positioning System 
'C3PRS* Sup'port Node ' - > 
' HypefTekt Markup Language ' ^" '* 

HyperText Transmission Protocol "r ■ - 
Internet Protocol 

Internet Service Provider " ' 

Mobile Station 

Hardware/software interface (definition ' for 
portable computers 

Local" Area. Netwdfk , ' ^- ' - • 

Traffic Channel ■ - / 

World Wide Web ' * • ' " ' 
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Ciaijils 



A mobile station (MS) for . digital cellular 

comiTiunicatipn network (GSM) ^ supporting _ WWW seryices, 
comprising: ; , ^ , ; . . ,j - 

a) a receiver (4) 'for ^ broadcast information transmitted 
from at least one base statjLori. sub-system (BSS . 1; 
• • • / S S S S ) / ■ ^ „ . , . . „ - ^ ■ •• - * 

■b) a location data filter . . (6) adapted to select 
location specific data f rom ^ said. r.e.qQ i.ved broadjcast 
information^ and ^. ^.-7- 

c) a mobile device interface (8) adapted to establish a 
connection to' a mobile device (MD) being connected 
to said mobile station (MS) , to receive a request 
for said location specific data from said mobile 
device (MD) and to transfer said location specific 
data to said mobile device (MD) . 

The mobile station according to claim 1, wherein said 
location data filter (6) is adapted to identify a cell 
identification (Cell Idi) for. said base station sub- 
system (BSS 1/ BSS 5) as location specific data. 

The mobile station according to claim 1, wherein said 
location data filter (6) is adapted to identify a base 
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Station identity code (BSIC i) for said base station sub- 
system (BSS -17- .v'.-r BSS 5) as- location specific dita. 

The mobile station according to claim 1, wherein said 
■location • data' filter (-6) 'is ' adapted to identify a 
longitude (loi)' arid a iatitudV (lai) for said base 
station- sub-system ' (BSS" 1; BSs' 5) ' as ' location 

specific data. 

• The •mobile- station- according to" claim 4, wherein said 

• mobile statioii' fMS')- further'' comprises a calculsition unit 
(10) receiving said' longitude' (ioi) and latitvide ' '(lai) of 
said base station siib-system (BSS 1; BSS 5) to 

•determine anestimated longitude (loe) and latitude (lae) 
for said mobile -sta-tion (MS) ' • • • 

The mobile station according to claim 5, wherein said 
calculation unit (10) calculates said estimated longitude 
(loe) and latitude (laeT '• as iihfedi-- mean v^Tue" in case 
more than one value for longitudfe' ' '(loi) ' arid ' latitude 
(lai) are received, respectively. 

A global data bearer service -^sys-fiKn/- comptislhg- 



a) 



a digital cellular communication nietwork (GSM) with 



al) at least - one- switching sub-syste'ift (MSC, HLR, VLR) 
"adapted to transfer broadcast information td" at least one 
base station sub-system (BSS-i;'...; 'BSS -iS)-'-!!! said 
digital cellular communication network; 



a2) a- ■ mobile " station- (MS) roaming iri 'said " digital 
cellular-'' " -communicati'on network (GSM) "and receiving 
broadcast -information f rom" -iaid base station' "iub"- system 
(BSS 1; BSS 5)., -. : : v - J 
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.a3) a mobile, device (MD)- . connected- - to said, mobile 
station (MS) via a mobile device interface (8), 

b) . a packet data .network (J Py X.. 25..) connecting a server 
. to the, mobile device . ,(MD) , via ,.at least ,one . global data, 
.bearer service (GPRS) .support node. . (S.GSR,- GGSN)., -wherein 

c) said mobile station (MS) comprises a location data 
filter .(6) . eidapted to_ transfer. -Ipcatipn specific data 
extracted from said . broadcast information-, to said- mobile 

, device .(MD) . on request of ;Said mobile, .devdpe.- -^(MD) 

- . . . * . ^ 

d) . ?aid .. mobile device., (MD). .is. adapted-, to . request a 
location dependent service from said server on the basis 
of said location specific data, and 

e) , said , ^server, comprises., a -site . .generator ^ :(-14)^- to 
.generate a' location dependent , site, accoxding . to .said 
.received request. ... . , ... 

The global data bearer service system according to claim 
1, wherein said ..server . further ..'comprises., a ...storage unit 
(10) storing site elements used to generate a requested 
site on demand.* ' ^ . 

Th.e global d%t?^ bearer .service system according tq claim 
7, wherein . said . , server . further, comprises -a. session 
.handler (.20) to . manage a. plurality. of... -simultaneous 
demands in parallel... .. . , • 

p.. The..global data bearer service system;, according to. claim 
.\ .8^^ wherein said s.e.ryer.. further, comprises, -.a session 

handler . (20) to. m.a.nage. ..a. plurality of .simultaneous 

demands In parallel. 
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11". - The global data" bearer service sysfein 'according " to claim 
"■ 7,-. wherein said location' data filter (6) is a'dapted to 
transfer a cell identif ication"(Cell Idi) ' of ' said base 
station sub-system (BSS 1; bss 5) to said mobile 

'device (MD) as "location "sp'ec'lfic data. - ^ '• 

12. The global data "be'arer service system according to claim 
11, wherein said server further comprises' a 'storage unit 
(10) storing site elements used to generate a requested 
site' on; demand. .: . .-. 

13'. The global data 'bearer service system' accbrding to claim 
11, wherein said server further comprises a session 
'handler (20) ' to manage' ' a" plurality ' ' of simultaneous 
* demain'ds" "in "parallel^ '" ' '; ' ' " "" ' ' " •' " 

4. The global data' bearer 'servioe"^ system' according to claim 
13, wherein said server further comprises a storage unit 
(10) storing "site "elements 'used to generate a requested 
site on demand. . . - 

5. • The global data bearer service system" according'' to claim 
7, wherein said location data filter (6) is adapted to ' 
transfer a base station ' identity ' code (BSIC i) 'of said 
base station " sub-system '(BSS""1; . . ; BSS* '5) ""'to said 
mobile device (MD) as location specific data. 

The' global data bearer' service isystem ' according to claim 
15, wherein said server further' comprises' a storage unit 
(10) storing site elements used to generate a requested 
site on' demand. ' '- ' ' - • 
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17. The global data bearer service system according to claim 
. ^ .15, wherein said server ..further . comprises, a.- session 

handler .(20) to manage ,, a. ..p.lurality o.f . simultaneous 
demands . in . parallel . 

18. The global data bearer service_s_ystem according to claim 
11, wherein said server further comprises a storage unit 
{10) storing site elements used to .generate a requested 
site on demand. _ 

19. A global data bearer service, system, .comprising:. . ^ 

a) . a digital cellular communication, network with 

al ) at least one . switching sub-system . (MSG,. HLR, VLR) 
adapted to transfer broadcast information to at least one 
base station sub-system (BSS 1; BSS 5) in said 

digital cellular communicat - . _ ' - 

a2) a . mobile station • (MS) roaming in said. . digital 
cellular communication network (GSM) and receiving 
broadcast information from said base station sub-system 
(BSS 1; . . . ; BSS 5) , „ , . . _ 

a3) a. .mobile device (MD) connected to said mobile 
station^ (MS ) via a molpile device interf ace ( 8 ) , 

b) a packet data network (IP, X.25) connecting a server 
to said mobile device (MD)^ via at least .one global data 
bearer service (GPRS) supp.ort node (SGSN, GGSN) , wh.erein 

c) said mobile station (MS) comprises a location data 
filter (6) adapted to transfer a cell identification 
(Cell Idi) of said base station sub-system (BSS 1; ..•/ 
BSS 5) as location specific data extracted from said 
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'broadcast ' information* " to ' the'' mobile " device* ' (MD) on 
request of said' mobile device (Mfi) ; 

d) said mobile device" "(MD) is adapted 'to' "request a 
location dependent service from said server on the basis 

r ^^-^^ identifications "(Cell * Idi) ' or base station 

identity codes ' (BSIC i) 'as' location ' specific data 
included 'into ' 'said ' request for "'said" location dependent 
service, and 

e) " the server ""comprises " a ' site generator' "(14) to 
generate " a " Ideation dependent^ site acco'fding' "to said 
received request. 

The global data bearer service system" according* to claim 
19, wherein said 'server further comprises "a mapjiing table 
.^^.^.\ map. a transferred cell identification (Cell Idi) 
into a geometric position 'of " said 'respective base' station 
sub'-syistem" '(BSS l;"' " /. BSS 5)'"' so as * to estimate said 
geometficar location of said mobife stallion *^(MS) "and said 
mobile device (MD) . ' ' - . : . ■ . : . 

The global data bearer service' system according to claim 
19, wherein said server 'further comprises i' mapping table' 
(18) to map a 'transferred" base station identity codes 
^ (BSCI i) into a geometric position of said respective 
"^^^^^^^ sub-system (BSS"^' 1; './/;' BSs' "5) so as to 
estimate said geometrical location of ■ said 'mobile*' station 
(MS) and said mobile device (MD) • ' 

22. A gloSal data bearer service system, 'comprising:' 

a) a digital cellular communication network' (GSM) with 
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al) at least, one switching sub-syst.em (MSG, HLR, VLR) 
adapted to transfer broadcast information to at ^least one 
base station sub-system (BSS 1; .../ BSS 5) in said 
digital cellular communication network, , ' 

a2) a mobile, station (MS) roaming . in said digital 
cellular communication , network ^ (GSM) and r.eceiving 
broadcast information from said base station sub-system 
(BSS 1; BSS 5), ' .... . . ! 

^ a3) a mobile device (MD) connected to said mobile 
station (MS) via a mobile device interface (8), 



b) a packet data network (IP, X.25) connecting a server 
to^ said mobile device _(MD) via at least one global ,data 
bearer service (GPRS) support node (SGSN, GGSN) , wherein 



_ c) ^ said mobile .^station _(MS ) comprises a - location data 
filter (6) adapted to . transfer location specific data 
extracted from said broadcast information to said mobile 
device (MD) on request of said mobile device (MD) , 

d) ^ said mobile device (MD) is adapted to request., a 
location dependent service from said seryer on the basis 
of said location specif ic ^data, and 

e) ,said' server comprises a site generator (14) to 
generate a' location dependent ^ site according to said 
received request* 

23. The global data bearer service system according to claim 
22, wherein said location data filter (6) is adapted to 
identify a longitude (loi) and a. latitude (lai) for said 
base station sub-system (BSS 1; BSS 5) from said 

location specific data. 
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'24. "The" global data 'Searer seryice" sys*tem according to claim 
2'3', wherein said " moHile s*tation (MS) further* comprises a 
calculation unit (10) receiving said longitude (loi) and 
latitude (lai) of said base station sub-system (BSS 1; 
..•; 'BSS '5) to' determine an estimated ' longitude (loe) "and 
latitude (lae.) ' for said 'mobile station (MS)*. 

25. The ^global" data bearer service system 'according to claim 
24, wherein in case a plurality of longitudes (loi) and 
latitudes' (lai )** are' 'received said calculation unit (10) 
calculates estimated * longitude ''(Ibe) and lafifude (lae) 
as linear mean value of all received longitudes (loi) and 
latitudes (lai), respectively. 



26. The global data bearer service system according to claim 

25, wherein said mobile device (MD) Ts. adapted to include 
estimated ■ longitude' 'i'loe) ' ' and ' latitude ' '(lae) "into said 
request for 'said location dependent'" service . 

27. The global data bearer service system according to claim 

26, wherein said 'site 'generatoj^' (14)" 'in" 'said server 
selects a site from sai'd storage^ unit "(i*6) " oh' the basis 
of said estimated longitude^lloe) and latitude (lae) . 

28. The global data bearer service ^'system " according to claim 
If IS, or 22, wherein. said server is a *^ WWW server.' 

29. The global data bearer ' service system according* *to claim 
7, 19, or 22, wherein said ' location dependent "service is 
an internet service. 

30. The global data bearer service system according to claim 
1, 19, or 22, which uses packet switched data bearer 
services . 



wo 99/04582 



m 



wo 99/04582 PCT/EP98/04343 



31. The global data bearer service system according . _to 
"^/. A^/. 22,. . which uses circuit switched data 
services • 

32. A Method to provide location _ specific services 
global packet service ^ystem, comprising the steps: 

a) establishing a coimunication. channel^ between... 

^^al) a ^mobile device (MD)' being interfaced to a mobile 
statipn (MS) roaming^ in^a digital cellular communication 
netwqrk^ (GSM) and ■ - . 

a2) a server installed in a packet data network (LAN) , 

^ . .b) _ transferring location specific, data (Cell Idi, lae, 
Ipe) extracted, from broadcast information, received by 
said mobile station (MS) to said mobile, device (MD): on 
request of said mobile device (MD) / • . 

c) transferring' a request for a location dependent 
service from said mobile device .(MD) to said server on 
the basis of ,s.aid location specific data, and 

d) ^ transferring a location dependent . site from said 
server to. .said mobile^deviqe (MD) . _ ..... 

33. The method according to claim 32,^ wherein cell 
identification (Cell Idi) of at least one base station 
sub-system "(BSS 1; BSS 5) is transferred to said 

mobile device (MD) as location specific data. 
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" 34 . The metHod acco'raing 'to claim 33",' 'wherein sa'id received 
■•*at' least one* cell 'identification (Cell 'idi) is included 
•• Into said request'' fbr- said location dependent service • 

35. The method -according ' to cTaim '34 ; 'wherein in said server 
said cell identification (Cell Idi) is transferred into a 
geometric position of sard respective, base station *sub- 
system' ■ CBS s 1'; . : . ; BSS '5) '.using a mapping table (18) so 
as to estiiaate said ' geometrical Ideation of said mobile 
device (MD) as basis for said location dependent service. 

36. The method according •' to '"dfaim 32/ wherein '"skid base.f 
station ' identity * code . '(BSCI ' i)* of ' at leist ' one base 
station sub-system ' (BSS- 17 BSS 'Sr is ' transferred to 
said mobile device (MD) as location specific data. 

37. The method according to claim 36, wherein said received 
at least one base station identity code (BSCI i) is 
included into said request for said location dependent 
service. 

38. The method according to claim 30, wherein in said server 
said base station identity code (BSCI i) is transferred 
into a geometric position of said . respective base, station' 
sub-system (BSS 1; . . . ; BSS 5) using a mapping table (18) 
so as to estimate said geometrical location of said 
mobile device (MD) as basis for said location dependent 
service. 

39. The method according to . claim 32, wherein on the basis of 
a longitude (loi) and latitude (lai) of said base station 
sxib-system (BSS 1; BSS 5) an estimated longitude, 
doe) . and latitude (lae) for said mobile station (MS) is 
determined. 
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4 0., The ^ me thp(l ., Recording to claim 39.,. . where.in ,in .-case more 
than one .value . for .longitude -(loi) .and. , latitude (lai) 
, .ppfvail said estimated ..longitude, (loe) . and .latitude (lae) 
is calculated as linear mean value of . all longitudes 
... dpi) , and latitudes ^(lai) , . respe.ctiyely • , . . , 



,41... . Th^ method according to ^qlaim 40,. . wherein., said ^.estimated 
longitude (loe) and .latitude, (lae) are... .included. . into said 
request for.. .,sa.id loca.tipn., dependept..^ service . 

42. The method according to claim 41, wherein a site is 
■. . .sele.cted from, a storage . unit (.15) ,in said ^server on., the 
. basis of ., said estimated l.ongitu.cie ._(lpe).. and., lati^tude 
v(lae) .included in said request. . ^ ' ;■■ 
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Fig. 9 



TCH, Traffic Channel: 
Speech, Data 



DDCH, Dedicated 
Control Channel 



Logical Channels 



CCH. Control Channel: 
Control & Signalling 



BCH, Broadcast 
Channel 



FCCH, Frequency 
Control Channel 



SCH, Synchronization 
Control Oiannel 



r 



CBCH. Cell Broadcast - 
Channel: user information 



CCCH, Common 

Control Channel 



"^BCCH, Broadcast 
Control Channel 
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